93 


Claims 



10 


15 


20 


25 


A-functional element— f or use -in an -electric -,- an- 
el^qtronic or an optical device, comprising: 

substrate having on an upper surface thereof a 
pluraliw of metal oxide needles extending upwardly of 
the upper \ur face of said substrate, with their respec- 
tive centraAaxes arranged substantially in parallel 
with each othet, 

said needlete having a weighted average circle - 
based diameter of Vrom 0.01 to 10,000 urn, wherein said 
weighted average circle-based diameter is defined as 
the weighted average cLLameter of circles having areas 
equal to the areas of tiae cross -sections of said nee- 
dles, said cross-section^being taken at the middle 
portions located at the l/\ lengths of said needles and 
along a plane perpendicular \o the central axes of said 
needles , 

said needles having a weighed average aspect ra- 
tio of 0.1 or more, wherein said Weighted average as* 
pect ratio is defined as the ratio >?f the weighted av- 
erage length of the needles to said v^ighted average 
circle-based diameter of the needles, 

said needles being present at a deAsity of from 
0.01 to 10,000 needles per unit area having a size of 
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pm x 10 pm at the upper surface of said substrate, 

2. *5^he f unctionaTl - element^ according" to claim 1, 

wherein\said metal oxide needles are secure^>t6^each 
other by keans of at least one substance selected from 
the group consisting of an organic substance, an inor- 
ganic substance and a metal. 

3 . The functional element according to claim 1 , which 
is an ^lectron em ission eleme nt for use in an eJ^elfricT 
or an electronic ckevice . 


4. The functional element according to claim 1, which 
is a capacitor element for use in an electric or ai 


electronic device . 



5. The functional element according to claim 1, which 
is a memory element for use\in an electric or aijx^lec- 
tronic device . 


The functional element according to claim 1, which 

electric or ^rlelec- 


is a sensor element for use in 


tronic device 


7. The functional element according to claim 1, /which 
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is^a^laser emission element for use in an optical de- 


vice . 


8 . The functional element according to claim 1 , which 
is an optical switch element fd^use in an optic^Jr^de- 
vice . 



9. A method for producing a functional element for 
use in an electric, an electronic or an optical device, 
which comprises 

(a) gasifying at least one metal compound having 
volatilizability or sublimability and fefaving the capa- 
bility to react with at least one oxiide- forming sub- 
stance to form a metal oxide corresponding to said 
metal compound, to thereby obtaij/ a metal compound gas, 
and 

(b) applying the obtained metal compound gas onto 
a surface of a substrate which is placed in a reaction 
zone containing said oxide-forming substance and which 
is heated to a temperature higher than the temperature 
of said metal compound^ gas , to thereby contact the sur- 
face of said substrate with said metal compound gas in 
the presence of said oxide-forming substance for a 
period of time sufficient to grow a plurality of metal 
oxide needles pfi the surface of said substrate and form 


JNO- The method according to claim- 9~ wh^^ein-,- in—step 

(b)\ said metal compound gas is ap^fied together with a 
carriet gas . 

11. The mVthod according to claim 9, wherein said re- 
action zone \:ontains air at atmospjreric pressure. 

12. The method according to claim 9, whepedln the metal 
moiety of said me^al compound is compfised of at least 
one element selecteci from the group consisting of ele- 
ments belonging to Groups 1 to 15 of the Periodic Table, 
exclusive of hydrogen Aboron, carbon, nitrogen, phos- 
phorus and arsenic . \ 

13. The method according rb claim 9^^K^ein the metal 
moiety of said metal compouncl is comprised of at least 
one element selected from the grroup consisting of zinc, 
silicon, aluminum, tin, titaniumV zirconium and lead. 


